





























This	report	 is	a	 final	 follow	up	for	 the	Water	Fun	at	 the	Exploration	Station	project	 that	received	
funding	from	Baker-Koob	in	December	2016.	This	project	involved	the	design	and	fabrication	of	an	
interactive	 science	 exhibit	 for	 the	Grover	 Beach	 Exploration	 Station.	 This	 is	 a	 student-led	 senior	
project	 advised	 by	 Sarah	 Harding,	 professor	 of	 mechanical	 engineering,	 as	 a	 part	 of	 California	
Polytechnic	 State	 University	 in	 San	 Luis	 Obispo’s	 mechanical	 engineering	 program.	 The	 final	
product	 is	 a	 fully	 functioning,	 durable	 system	 that	 is	 capable	 of	 pumping	 and	 recycling	 water	
throughout	use	when	users	are	in	its	vicinity.		
	
The	 exhibit	 is	 to	 be	 considered	 in	 4	main	 subsystems:	 basin,	 plumbing,	 frame,	 and	 sleep	mode	
systems.	A	fiberglass	basin	that	holds	all	the	water	in	the	exhibit	sits	recessed	inside	a	welded	steel	
frame.	Water	 is	 pumped	 through	 the	bottom	of	 the	basin	 from	within	 an	enclosed	 storage	area	
inside	the	frame,	and	is	recycled	back	into	the	water	reservoir	by	placement	of	two	weir	valves.	A	
submersible	pump	powers	 the	exhibit,	and	 is	controlled	by	passive	 infrared	sensors	 that	activate	














(1)	 Almost	 all	 of	 our	 manufacturing	 was	 completed	 in	 the	 machine	 shops	 on-campus.	 We	 are	
providing	a	watertight	basin	with	eight	outlets	 installed	 so	 that	our	 sponsors	 can	build	upon	 the	
basin	by	adding	more	fiberglass	layer	and	features	over	time	if	desired.	Prior	to	this	project	none	of	
the	 team	members	had	ever	worked	with	 the	 fiberglassing	process.	 The	mold	was	 created	 from	
scratch,	using	wood	and	bondo	putty,	and	our	 team	members	completed	the	 fiberglass	 layup	 in-
house.	Additionally,	we	are	giving	our	sponsors	a	durable	frame	made	of	carbon	steel	and	stainless	
steel	 that	will	 last	many	years.	Our	 team	completed	all	of	 the	welding	ourselves,	 (except	 for	 the	
stainless	 steel,	 due	 to	 skill	 level	 required),	 despite	 our	 initial	 plans	 to	 outsource	 all	 of	 these	
processes.	
	
(2)	We	 embraced	 the	 interdisciplinary	 nature	 of	 this	 project	 by	 implementing	 a	microcontroller	





(3)	At	 the	senior	expo	on	 June	2,	we	had	many	children	 in	 the	target	age	group	come	with	 their	












critical	 design	 process,	 like	 switching	 from	 an	 acrylic	 basin	 to	 one	 made	 of	 fiberglass.	 This	






























different	 than	 those	 required	 for	 a	 ten	 week	 long	 class	 project.	 The	 most	 profound	 learning	
experience	of	 this	project,	however,	was	being	able	 to	work	with	students	 from	other	majors	on	
the	same	project.	We	all	were	able	to	learn	and	grow	in	uncomfortable	content	areas,	because	of	
having	at	 least	one	other	person	 in	 the	group	that	had	experience	with	those	things.	Having	this	
blend	of	backgrounds	and	skill	sets	made	for	a	much	more	holistic	learning	experience,	and	helped	
enhance	both	the	complexity	and	quality	of	our	final	project.	
